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Abstract  
Pictorial map is a type of map that depicts a given territory with an artistic style rather than 
technical style. In general, pictorial map contains illustration of difference elements including 
representative icons such as buildings, people, animals and so on. In addition, those elements 
should be unique or can show characteristics about a certain area. Otherwise, Instagram has more 
than 400 million monthly active accounts that share more than 80 million pictures daily. This large 
volume of image contents includes lots of information about culture and local conditions. In this 
paper, we present a novel approach that generates a pictorial map automatically using images on 
Instagram. Our method contains two main aspects: 1) Finding representative location, which is 
based on the clustering of the images with geographical information. 2) Extraction of typical photos 
of each representative location. 
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1 Introduction 
  Will Durant said that maps show us the face of 
history.[1] For pictorial maps the information has 
always been presented by a visual message. Pictorial 
map is a kind of map depict a given territory with an 
artistic style rather than a technical style. Unlike the 
general map we use every day, which focus on the 
accurate rendition of distances. Pictorial maps usually 
show and enhance landmarks or emphasis on a certain 
kind of representative food of a certain area in order to 
give the viewer a more familiar sense of recognition. 
Instagram is a very popular SNS, it has more than 400 
million monthly active accounts that share more than 
80 million pictures daily[2]. This large volume of 
image content includes lots of information about 
culture and local conditions. Our approach is to 
develop a method for generating pictorial maps by 
using images on Instagram. Most of images on 
Instagram have geographic information which 
contains longitude and latitude. First, we use those 
data to find the most posted spots in a certain place. 
The most posted spots are called the “representative 
location” in this paper. And then, color information[3] 
of the images is used to pick up typical photos from a 
set of images. 
  The rest of the paper is organized as follows. The 
related work is discussed in Section 2. Concept design 
of automatically generate pictorial map is described in 
Section 3 and our method is formally introduced in 
Section 4. Results is shown in Section 5, followed by 
discussion in Section 6. Conclusion will be made in 
Section 7. 
 
2 Related Works 
  In recent years, there are many research about data 
visualization using SNS[4], and research of 
construction of tourism information systems using 
geographical information. These related works will be 
discussed in this section. 
  Like Instagram, Flickr or other photo sharing 
services have become the most popular SNS. There 
are huge number of images on it. Most of images have 
geographical information. With geographical 
information, data visualization and behavior of the 
user have become hot research topics recently. Omori 
et al.[5] The method to paint out the seaside from the 
images with the geographical information from Flickr 
was proposed. In addition, Zhang et al.[6] proposed a 
method of data visualization on the map in order to 
pick up areas covered by grass or snow according to 
geographical information from images or tags. Also, 
there is research by Kubota et al.[7] that proposed data 
visualization method which show the local “tourist 
spots” and “travel season” to others in an easily 
understood way, using the well-known 
image-specialized SNS Instagram and the visual 
characters of the large amount of image data collected 
from a certain local area. A research of Hochman et 
al.[8] used not only meta data of the images, but also 
focus on the original visual characters of images such 
as saturation, hue, and value of the images. A method 
of data visualization of the city or the activity 
characteristic of the citizens were suggested according 
to the posted images on Instagram. 
 
3 The Concept of Pictorial map 
  To design a Pictorial map with images on Instagram, 
the basic idea is to put the right image on the right 
place. Like many traditional pictorial maps, the 
images that were pinned to the map should reflect the 
characteristics of the place. For example, the images 
on the Tokyo area should contain images such like 
Tokyo tower, not images of a chain coffee shop. 
Figure 1 is the concept design of the pictorial map. 
The pictorial can also zoom in to focus on a certain 
area. So to make a Pictorial map like this, there are 
two main tasks that need to be solved. 
 
1. Finding the Representative Locations 
2. Picking up the most representative photos 
  
 
4 Proposed method 
4.1 Finding representative location 
  The general idea is to find popular local spots or 
famous spots as representative locations. Those places 
always have many visitors and lots of uploaded photos. 
So if we have a way to find the spots with the most 
uploaded images, we can find the so called 
“representative locations” of a certain area. In 
Instagram, most of images have geographical 
information. Based on the geographical information, 
these images can be recognized as points on the map. 
Since images can be recognized as points, it is 
possible to use clustering algorithm to pick up high 
density areas. In this paper, DBSCAN [9] is used to do 
a density based clustering in a certain dataset to find 
out high density cluster. 
4.1.1 DBSCAN Clustering 
  DBSCAN is a density-based clustering algorithm[10], 
which when given a set of points in some place, 
groups points that are closely packed together. 
DBSCAN requires two parameters, ε (eps) and the 
minimum number of points required to form a dense 
region ( ). It starts from a point x, and 
ε-neighborhood ( ) which indicate set of points 
that are within a distance ε from x. When the 
following relationship is established, it is classified 
into the same cluster. 
 
(1)   
(2)  
 
The result of number of clusters is based on those two 
parameters. These clusters will become the 
representative locations. For a Pictorial map, we 
should let user to be able to easily understand the 
characteristic of a certain area. So the pictorial map 
should be made clear and simple. To avoid showing 
too many locations, the number of representative 
locations should be controlled. The controlled results 
of the number of clusters according to the parameters 
will be shown in Section 5.  
 
4.2 Extraction of typical photo 
  After finding the representative locations (the 
locations where Instagram posts are concentrated), 
extraction of the images that can represent the 
characteristics of the area from each representative 
locations is needed. In the former sections, it has been 
discussed that the reason why a location can be 
selected as representative location is because there are 
characteristic items, such as representative 
constructions, food or special events. These items can 
attract many users. It is assumed that in these 
representative areas, the images taken by the users are 
highly possible to be related with the representative 
items. For example, among images posted near the 
Tokyo Shiba-Park, Tokyo Tower (which is next to 
Shiba-Park) appears in most of them. Based on this 
Figure 1: Example of pictorial map 
 Each circle is the representative photo, and is pinned 
on the representative location. 
Figure 2: Image of Color space 
Based on the representative color, all images can be 
seen as a point in a cubic space. 
thoughts, the first task is to classify the images of 
different representative areas, in order to extract 
images that show the characteristic items. The method 
is to classify the images based on the color 
information. 
Color space[11] is a cubical recorded space of color. 
Basic color space records one color using three 
variables. That is to say, based on the representative 
color, all images can be seen as a point in a cubic 
space. [7] Figure 2 Then it is possible to cluster them 
and find out the highly concentrated area.  
  For example, take Tokyo Tower as the 
representative item. Generally, images with Tokyo 
Tower in them contains more red pixels (Tokyo Tower 
is red), while images that do not contain Tokyo Tower 
have a low possibility of having a large area of red 
pixels. To transform each image into a point in a color 
space, a representative color of each image need to be 
found by calculation. There are many ways to extract 
the representative color. In this research, an average of 
all the pixel color of the images are used as 
representative color. After transforming all the images 
in the representative locations are transformed into 
points in color space, DBSCAN is used to look for the 
concentrated areas in the color space. The detailed 
calculation of DBSCAN is in Section 4.1.1. 
 
5 Experiments & Results 
  In this section, the effectiveness of the method will 
be discussed. The details of the experiments and 
results is shown, and the results will be analyzed in 
the following section. 
5.1 Experiment Details 
  In this experiment, by using Instagram API data 
was collected from Instagram. Base on the method, 
whether the representative locations can be extracted 
or not was examined. Taken the coordinate of 
Fukuoka, Japan as the center, 7500 images from the 
Instagram within a 5km radius were collected.   
5.2 Experiment Results 
  Based on the geographical information of the 7500 
images, 21 representative locations in Fukuoka City 
were extracted using the proposed method, as shown 
in Figure 3. The details are shown in Table 1. Each 
cluster in Figure 3 is numbered as representative 
location. The names of the locations are shown. After 
obtaining the result, the locations shown in Figure 3 
were been compared with recommended tourist spots 
of Fukuoka city from the travel website Tripadviser. 
“Y(Yes)/N(No)” in Table 1 shows whether or not the 
cluster location appeared in the Tripadviser list.  
 
Figure 3: The results of representative location in Fukuoka City 
Cluster No. Location name Y/N
1 Momochi Seaside Park Y
2 Fukuoka Tower Y
3 Hillton Hotel Y
4 Fukuoka Yahuoku! Dome Y
5 Ohori Park Y
6 Tenjin North Area  Y
7 Tenjin Station Y
8 Tenjin South Area  & Tenjin Central Park Y
9 Yakuin Station North Area N
10 Yakuin-odori Station Y
11 Yakuin Station East Area N
12 Hirao 1 Chome Area N
13 Nakasu North Area Y
14 Nakasukawabata Station Y
15 Nakasu Central Area Y
16 Kushida Shrine Y
17 Canal City Hakata Y
18 Resonate Club Hotel N
19 Hakata Station Y
20 Youme Town Hakata N
21 Kyushu University Y
Table 1 
(“Y” indicates a match between the experiment result 
and Tripadviser list, otherwise is marked “N”.) 
 
 
5.3 Discussion 
  Within the 21 locations, 16 of them appear in the 
recommended tourist spots of Fukuoka city from the 
travel website Tripadviser. Therefore, it is possible to 
extract representative locations by using the 
information of images on Instagram. However, when 
using DBSCAN to cluster, the results will change 
according to the parameters. That means the result of 
numbers of Representative locations depends on two 
parameters,  (the set of points that are within a 
distance ε from start point) and  (the 
minimum number of points required to form a dense 
region). In the following research, we need to exam 
the relationship of parameters and results in order to 
obtain the best set of parameter and improve the 
accuracy of the extraction of the representative 
locations. 
 
6 Conclusion 
  The images on SNS show not only people’s daily 
lives and their interests and hobbies, but also reflect 
the different characteristic and culture of a certain area. 
As SNS continued to develop and the number of users 
grew year by year, culture and characteristic of each 
area have been reflected on SNS. As a result, more 
and more social science employ Big Data analysis and 
computer visualization. And through this, users can 
obtain required information more easily. Through the 
Pictorial map using SNS, users will be able to grasp 
the characteristic and culture of a certain area more 
directly. From now on, we will work on improving the 
accuracy of the extraction of the representative 
locations and we will exam the method of extraction 
of typical photo. In the end, a prototype will be 
created.  
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